Background: Zoonotic gastrointestinal parasites of dogs are of the global problem particularly in the developing countries. Dogs are the most common pet animals worldwide and have been reported to be hosts of many intestinal parasites of zoonotic importance globally. In Nigeria, gastrointestinal helminthes of dogs is currently endemic in 20 of the 36 states. Aim: In general, dogs are the closest animals to humans and for that reason we decided to carry out a survey study to check the incidence of these parasites in dogs and to ascertain the level of environmental contamination in the study area. Materials and Methods: Fecal samples were collected from dog patients presented to small animal clinic of Veterinary Teaching Hospital of Faculty of Veterinary Medicine, Ahmadu Bello University Zaria, dog's fecal droppings from the streets, and residential Quarters of the University and gastrointestinal tracts (GIT) of dogs from dogs slaughtering house at Basawa Barrack, Zaria. Three methods were used in the analysis of the samples; simple flotation, sedimentation, and GIT processing methods within 48 h of collection. Results: Out of 224 samples analyzed 76(33.9%) were positive of at least one of the parasites. Of the 101 samples from streets and residential quarters of ABU, Zaria, Isospora spp. 12(11.9%) recorded the highest prevalence rate followed by Taenia spp. 6(5.9%), then Toxocara canis, Ancylostoma caninum, and Dipylidium caninum were 5.0%, 4.0%, and 1.0%, respectively. Isospora spp. (19.0%) recorded the highest prevalence rate for the 100 samples collected from small animal clinic. Other parasites encountered were T. canis (8.0%), A. caninum (8.0%) and Taenia spp. (5.0%). Parasites observed from the 23 gastrointestinal contents from "dog slaughtered houses" were T. canis (17.3%), Isospora spp.(13.1%) and A. caninum (4.3).
Introduction
Zoonotic diseases can be caused by viruses, bacteria, parasites, and fungi. Some of these diseases are very common. The symptoms and signs of parasitic zoonosis are dependent on the parasite and the person involved. In Nigeria, gastrointestinal helminthes of dogs is currently endemic in 20 of the 36 states [1] .
Dogs are the most common pet animals worldwide, and it have been reported that they are hosts of many intestinal parasites of zoonotic importance globally [2, 3] . These parasites are usually transmitted to humans through direct contact with infected pets or exposure to environments contaminated with infected animal's feces [4] . Children are at the highest risk of the zoonotic infection because of their closeness to pets and playing with contaminated soil [5] . The importance of dogs to their owners cannot be overemphasize as it has contributed greatly to the owners social and emotional well-being [6] . Apart from being used as a pet, dogs are also used for hunting, security, breeding and sport [7, 8] . Some of the potential zoonotic gastrointestinal parasites of dogs include roundworms and hookworms whose infective stages may contaminate and persist in an environment for a long period of time [9] . The Larvae hatch out of the eggs and can infect human in two different ways. A person can ingest the larvae through contaminated food and water or when putting unwashed hands in their mouth. Alternatively, the larvae can penetrate directly through the skin. The most common zoonotic diseases of important in the developing countries are cutaneous and visceral larva migrans, hydatidosis, and tunniasis [10] .
In Nigeria, occurrences of these zoonotic parasitic infections have been reported widely in dogs with differences in prevalence depending on the geographical location [11] [12] [13] [14] . Although a lot have been done on the environmental contamination of the eggs of parasites of zoonotic important, but little has been done on direct evaluation of dogs feces on streets and residential areas to ascertain the possible risk posted to the inhabitants of the areas.
This study was designed and conducted to check whether dogs feces on streets and residential areas post any risk to the public and to update practicing veterinarians the happening in their environment whose will in turn advise dog owners on how to minimize the risk of zoonotic transmission.
Materials and Methods

Ethical approval
All samples were collected as per standard sample collection procedure without harming the animals.
Study Area
The study was conducted in Zaria, a University town that is located between Latitude 9°08' and 11°07'N and longitude 6°10' and 8°48'E with an annual rainfall of about 1016 mm and temperature range of 41-27°C [15] . It lies within the Sudan Savannah Vegetation Zone of Nigeria with distinct wet (April-November) and dry (December-March) Seasons. The settlements of the area are mainly public and civil servants with few traders.
Animal for the study
Dogs were used for the study. Dogs fecal samples were collected from the staff residential quarters, small animal clinic of the Faculty of Veterinary Medicine, Ahmadu Bello University (ABU), Zaria, Samaru village, and gastrointestinal tract (GIT) of dogs slaughtered for food at "dogs slaughtering houses." Most of the dogs seen in the study area (Sabon Gari Local Government area) are semi-stray (i.e. their movements are not restricted by the owners). They are mainly Nigerian local breeds (Mongrels). There are few "dog slaughtering houses" for human consumption in Sabon Gari Local Government Area, mostly around the two Military barracks located in the area (i.e. Depot and Basawa Barracks).
Sample collection
Three sampling sites were used; ABU, Zaria staff quarters and the adjourning areas, Small Animal Clinic of the Faculty of Veterinary Medicine, ABU, Zaria, and the Dog meat Market at the Basawa Military Baracks, Zaria were selected. Each site was visited once a week for 24 weeks (6 Months; January-June) for the sample collection.
Fecal samples of dogs from residential areas
For the residential areas, household dogs in homes that were randomly selected were restrained and identified thereafter 5-10g of feces from each was scooped into a sterile white polyethylene bags using the finger of gloved hand and the fore-finger was inserted into the animal's rectum, while the other hand was used to support the caudoventral abdominal area of the animal and fecal materials were scooped from the rectum.
Fecal samples from identified dogs were similarly obtained from patient presented to the small animal clinic for treatment and/or vaccination. Dog's fecal samples were also collected from the compounds and streets of dog owners. These samples were transported in a cold ice pack to Department of Veterinary Parasitology Laboratory of the Faculty and analyzed for eggs or Helminth identification according to Soulsby [16] .
Samples of GIT of dogs
GIT of dogs slaughtered for human consumption at the Basawa Military Barracks "Mommy" Market were randomly collected immediately after slaughtered. Each GITwas ligated at the gastro-esophageal and recto-anal junctions and then transported in ice packed cooler to the Parasitology Laboratory for analysis. Samples not analyzed immediately were stored in the freezer at −4°C.
Laboratory analysis of samples
Each fecal sample was processed using the flotation and sedimentation methods as described earlier while the gastrointestinal content was processed for helminthes using a modification of the method described by Joneset al. [17] .
Flotation method
About 2 g of the fecal sample was placed in polyethylene tube, and flotation medium was added to the sample in the tube. The sample was then broken and properly mixed with the flotation fluid. The mixture was filtered into a centrifuge tube, and the filtrate was topped to fill the centrifuge tube. A cover slip was placed on the filled tube and left to stand for 3-5 min. The cover slip was later transferred onto a glass slide and view under microscope for identification of any parasite eggs in the sample, mostly cestodes and nematodes eggs.
Processing of the gastrointestinal contents
The stomach and intestinal tract were opened along their entire length and the contents, including mucosa linings were scrapped into a plastic bucket filled with clean tap water.
The content was then stirred carefully and the suspension poured through wire mesh sieve into another plastic bucket. The unsieved content, fecal particle and large intestinal worms were stored away for examination and receiving while the filtrate was allowed to settle for 3 h. The resulting supernatant due to filtration was gently decanted and the sediments transferred to shallow glass petri-dishes. These were examined for the presence of worms or segments that pass through the sieve on a viewing board using a magnifying glass.
Sedimentation method
For each of the gastrointestinal sample collected, 4 g was dissolved in tap water and mixed thoroughly. The suspension was then filtered through a wire mesh sieve and allowed to settle for one hour. The resulting supernatant was gently decanted and the sediments transferred to shallow glass petri dishes and examined for the presence of helminthes or segments of it. Thereafter, 1-2 drop(s) of the sediment was placed on a glass slide in triplicate and a drop of iodine solution added and covered with cover slip. These were viewed under the microscope (×10) for the presence of any helminthes eggs.
Statistical analysis
The data generated from the study were analyzed using Graph Pad Prism (GPP) 2015 software Inc. The differences in the level of zoonotic parasitic infestations in the three sample sites were compared. Significant level was determined at p<0.05 for all the statistical results.
Results
A total prevalence rate of 33.9% was obtained from all the samples examined from the three sampled areas, (i.e. 76 samples were positive of at least single infection out of 224 samples examined). Of the total of 101 samples from fecal dropping on the streets and residential areas examined; Isospora spp. accounted for 12(11.9%); Taenia spp. 6(5.9%), Toxocara canis 5(5.0%), Ancylosoma caninum 4(4.0%), and Dipylidium caninum 1(1.0%).
A total of 100 fecal samples from dog patients presented at Small Animal Clinic were analyzed; of these, Isospora species had the highest prevalence of 19(19%), T. canis 8(8.0%), A. caninum 8(8.0%) and Taenia species had the least prevalence 5(5.0%).
A total of 23 gastrointestinal contents of dogs were examined. Gastrointestinal parasite eggs of dogs found were; T. canis 4(17.4%), Isospora species 3(13.1%) and A. caninum 1(4.3%). The results are presented in the charts below (Table-1 and Figure-1 ).
Discussion
The overall prevalence rate of 33.9% recorded in this study is relatively low compare to what was reported from other parts of Nigeria; from Ilorin (68%), Enugu (68.5%), Zuru, Kebbi (78.85%), and Makurdi (36.7%). However, [18] , (24%), from Ibadan reported a lower value than what was obtained in this study. The prevalence rate recorded in this study is far lower than what was reported from other parts of the world; [19] from Spain (71%), [20] , from Mexico (85%), [21] from South Africa (76%) and [22] , from Morocco (100%). The low prevalence rate observed in this study may be attributed to the readily available Veterinary services and the increased awareness of zoonotic parasites associated with dogs in Zaria which may not be so in other geographical areas earlier mentioned.
This study has shown that the prevalence rate of Isospora spp., Toxocara spp. and Ancylostoma spp. are highest in dog patients presented to small animal clinic of Veterinary Teaching Hospital, A. B. U, Zaria, whereas Taenia spp. are highest in dog fecal samples collected along streets and residential areas. Toxocara spp. (17.3%) had the highest prevalence in gastrointestinal content of dogs prepared for human consumption. However, the differences in the level of parasitic infestations in the three sample sites were not statistically significant at p<0.05.
All these parasites are of zoonotic importance. The high prevalence rate of Toxocara spp. obtained in this study is comparable to 19.4% obtained by [23] . Taenia spp. have eggs that are similar to Echinococcus [24] . These two parasites are of serious zoonotic importance. T. canis causes visceral larval migrans. It is a chronic and mild disease due to migration of the larval stage in organs and tissue of man. Cutaneous larval migrans called "creeping eruption" is cause by A. caninum. The infestations are acquired through active skin penetrations or ingestion of contaminated feed and water [25] .
Some species of Isospora are pathogenic to man leading to sporadic and mild infection. Dogs and cats serve as the intermediate hosts [26] .
D. caninum eggs were observed only in fecal samples deposited along the streets and residential houses. Parasitic infestations are commonly associated with children because of their closeness to pet animals and eating of contaminated soil for these reasons children in this locality are at higher risk of infestation with these parasites.
Conclusion
The study shows that gastrointestinal parasites of dogs are endemic in Zaria. This implies that the general public's residing and also consuming dog meat in the environment are at high risk of infections with agents of these diseases. Aggressive public enlightment on the public health implication of environmental contamination of dogs faces and consumption of improperly cooked dog meat should be carry out and the importance of regular deworming of dogs by their owners to reduce the incidence of these parasites should be conducted by the field Veterinarians in the area.
We recommend policy that will help in elimination of stray dogs from the environment to reduce the risk of contracting these parasites.
